was isolated from a tidal flat at Gwangyang Bay, South Korea. Cells were moderately halophilic, catalase-and oxidase-positive rods. Growth of strain GY20 T was observed at 10-30 6C
The genus Maribacter was described by Nedashkovskaya et al. (2004) to accommodate aerobic and obligately marine bacteria with gliding motility, and forms a distinct phylogenetic lineage within the family Flavobacteriaceae (Bernardet et al., 2002; Bernardet, 2011) . Members of the genus Maribacter have been isolated from diverse marine habitats such as green and red algae, seawater and marine sediment (Nedashkovskaya & Kim, 2011) . At the time of writing, the genus Maribacter contains 11 species with validly published names: Maribacter aquivivus, M. orientalis, M. sedimenticola, M. ulvicola (Nedashkovskaya et al., 2004) , M. dokdonensis (Yoon et al., 2005) , M. polysiphoniae , M. forsetii (Barbeyron et al., 2008) , M. arcticus (Cho et al., 2008) , M. antarcticus (Zhang et al., 2009) , M. stanieri (Nedashkovskaya et al., 2010) and M. chungangensis (Weerawongwiwat et al., 2013) . Sea tidal flats, known as getbol in Korea, are broad, low-gradient, coastal muddy marshes, and play important roles in the nutrient recycling and restoration of contaminated coastal ecosystems (Winberg et al., 2007; Math et al., 2012) . Here, we describe the taxonomic characterization of another member of the genus Maribacter isolated from a tidal flat in Gwangyang Bay (34 u 569 490 N 127 u 36.189 710 E) on the South Sea of South Korea.
Strain GY20
T was isolated in February 2011 using a previously described procedure with some modifications (Jung et al., 2011) . Briefly, a surface sediment sample (less than 5 cm depth) was serially diluted with artificial seawater (ASW) (per litre: 20 g NaCl, 2.9 g MgSO 4 , 4.53 g MgCl 2 . 6H 2 O, 0.64 g KCl, 1.75 g CaCl 2 . 2H 2 O), spread on marine agar (MA; Becton Dickinson) plates and incubated at 25 u C for 3 days. The 16S rRNA genes of isolates grown on MA were PCR-amplified using the universal primers F1 and R13 (Jung et al., 2011) . The amplicons were double-digested with a mixture of HaeIII and HhaI and the restriction fragment patterns were used as a guide to classify the colonies, as described previously (Jin et al., 2012) . PCR products with distinct restriction fragment patterns were sequenced and the resulting 16S rRNA gene sequences were analysed using the Nucleotide Similarity Search program (http://eztaxon-e.ezbiocloud. net/; Kim et al., 2012) . From the analysis, a novel strain belonging to the genus Maribacter, designated GY20 T , was selected for further phenotypic and phylogenetic analyses. The 16S rRNA gene amplicon of strain GY20
T was ligated into the pCR2.1 vector using a TOPO cloning kit (Invitrogen) according to the manufacturer's instructions to obtain the almost-complete 16S rRNA gene sequence. The inserted 16S rRNA gene was sequenced with the M13 reverse and T7 primers of the TOPO cloning kit. The quality of the resulting almost-complete 16S rRNA gene sequence (1451 nt) of strain GY20
T was evaluated manually. Sequence similarity values between strain GY20
T and related taxa were evaluated using the Nucleotide Similarity Search program and the sequence was aligned using the fast, secondary-structure-aware Infernal aligner in the Ribosomal Database Project (RDP) (Nawrocki & Eddy, 2007) . Phylogenetic trees were reconstructed using the neighbour-joining and maximum-parsimony algorithms with the PHYLIP software (version 3.68; Felsenstein, 2002) . The resulting tree topologies were evaluated using a bootstrap analysis based on 1000 resampled datasets within the PHYLIP package. Maximum-likelihood analysis with bootstrap values was performed using RAxML-HPC BlackBox (version 7.2.8) (Stamatakis et al., 2005) Wang et al., 2007) .
Comparative analysis of 16S rRNA gene sequences showed that strain GY20
T was most closely related to M. dokdonensis DSW-8 T , with a sequence similarity of 96.2 %. Phylogenetic analysis based on 16S rRNA gene sequences using the neighbour-joining algorithm showed that strain GY20 T formed a tight phylogenetic lineage with the members of the genus Maribacter within the family Flavobacteriaceae, with a bootstrap value of 100 % (Fig. 1) . Phylogenetic trees reconstructed using the maximum-likelihood and maximum-parsimony algorithms (not shown) also supported the conclusion that strain GY20
T represented a member of the genus Maribacter, which was confirmed by the RDP Classifier program.
Bacterial growth was tested on R2A agar (BD), laboratoryprepared Luria-Bertani (LB) agar and tryptic soy agar (TSA; BD) supplemented with 2 % (w/v) NaCl and on MA at 25 u C. Growth of strain GY20
T was assessed in MB at 0-40 u C (at 5 u C intervals) and pH 5.0-11.0 (at 0.5 pH unit intervals). MB with different pH was prepared using Na 2 HPO 4 /NaH 2 PO 4 and Na 2 CO 3 /NaHCO 3 below pH 8.0
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Arenibacter latericius and at pH 8.0-11.0, respectively (Gomori, 1955) . The pH was verified after sterilization (121 u C, 15 min) and adjusted again when necessary. Growth at various NaCl concentrations was investigated using MB prepared in the laboratory according to the BD formula without NaCl and supplemented with 0-10 % (w/v) NaCl (at 1 % intervals).
Gram staining was performed using a bioMérieux Gram stain kit according to the instructions of the manufacturer. Anaerobic growth was assessed on MA under anaerobic conditions (with 4-10 % CO 2 ) using the GasPak Plus system (BBL) at 25 u C for 20 days. Cell morphology, gliding motility and the presence of flagella were investigated using phase-contract microscopy and transmission electron microscopy (JEM-1010; JEOL) with cells from an exponentially growing culture in MB at 25 u C, as described previously (Bowman, 2000; Bernardet et al., 2002; Jeon et al., 2004 ). Oxidase activity was tested by oxidation of 1 % (w/v) tetramethyl-p-phenylenediamine (Merck) and catalase activity was evaluated by the production of oxygen bubbles in 3 % (v/v) aqueous hydrogen peroxide solution (Smibert & Krieg, 1994) . The presence of flexirubin-type pigments was investigated using two different procedures for the KOH test, as described previously (Bernardet et al., 2002; McCammon & Bowman, 2000) . Nitrate reduction was assessed according to the method of Lányí (1987) . The requirement for Mg 2+ or Ca 2+ for growth was determined as described previously (Nishijima et al., 2009 ).
The following properties of strain GY20
T and the three reference strains were tested in parallel under the same conditions. Hydrolysis of casein, Tweens 20 and 80, tyrosine, starch and aesculin was tested on MA according to methods described previously (Lányí, 1987; Smibert & Krieg, 1994) . Acid production from D-glucose, D-fructose, lactose, D-galactose, D-mannose, L-arabinose, D-mannitol, D-sorbitol, raffinose and xylose was determined as described by Leifson (1963) . Substrate utilization as a single carbon and energy source was assessed as described previously in marine minimal medium (Yurkov et al., 1994) containing each substrate at 1 % (w/v) (D-glucose, Dfructose, lactose, D-galactose, D-mannose, L-arabinose, Dmannitol, D-sorbitol, raffinose and xylose). Additional enzyme activities, biochemical features and utilization of carbon sources were determined with the API ZYM and API 20NE kits (bioMérieux) and the GN2 MicroPlate system (Biolog) according to the instructions of the manufacturers except that inocula were prepared by suspending cells in ASW and the kits were incubated at the optimal growth temperature of each strain. Antibiotic susceptibility tests were performed by the disc-diffusion method using 6 mm filter-paper discs (Whatman) containing the following antibiotics (mg per disc unless stated otherwise): ampicillin (10), chloramphenicol (100), kanamycin (30), lincomycin (15), oleandomycin (15), penicillin G (20 U), streptomycin (50) and tetracycline (30).
The phenotypic characteristics of strain GY20
T are presented in Table 1 and in the species description. Some of the characteristics were in agreement with those considered to be characteristic for the genus Maribacter, whereas others allowed the differentiation of strain GY20 from related type strains of the genus (Table 1 and Table  S1 , available in IJSEM Online).
Isoprenoid quinones of strain GY20 T were analysed using an HPLC (model LC-20A; Shimadzu) equipped with a diode array detector (SPD-M20A; Shimadzu) and a reversed-phase column (25064.6 mm, Kromasil; Akzo Nobel) as described previously (Komagata & Suzuki, 1987) . Methanol/2-propanol (2 : 1, v/v) was used as an eluent at a flow rate of 1 ml min
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. For the analysis of cellular fatty acids, strain GY20
T and the three reference strains were cultivated in MB at 25 u C and microbial cells were harvested at the same growth phase (exponential phase, OD 600 50.8). The cellular fatty acids were saponified, methylated and extracted using the standard MIDI protocol. Fatty acid methyl esters were analysed by GC (Hewlett Packard 6890) and identified by using the TSBA6 database of the Microbial Identification System (Sherlock version 6.0B) (Sasser, 1990) . The polar lipids of strain GY20
T were analysed by TLC using cells harvested during the exponential growth phase, as described by Minnikin et al. (1977) . The following reagents were used to detect different polar lipids: 10 % ethanolic molybdatophosphoric acid reagent (for total polar lipids), ninhydrin (for aminolipids), a-naphthol/sulfuric acid (for glycolipids) and the Dittmer-Lester reagent (for phospholipids). The DNA G+C content of strain GY20
T was determined by the fluorometric method (Gonzalez & Saiz-Jimenez, 2002) using SYBR green I and a real-time PCR thermocycler (Bio-Rad).
The only respiratory lipoquinone detected in strain GY20 T was menaquinone-6 (MK-6), in line with all other members of the genus Maribacter. The major cellular fatty acids (.5 % of the total fatty acids) of strain GY20
T were iso-C 15 : 0 (35.1 %), iso-C 15 : 1 G (13.8 %), summed feature 3 (comprising C 16 : 1 v7c and/or C 16 : 1 v6c; 13.1 %), summed feature 9 (iso-C 17 : 1 v9c and/or 10-methyl C 16 : 0 ; 9.5 %), iso-C 17 : 0 3-OH (9.1 %) and iso-C 15 : 0 3-OH (5.1 %). The overall fatty acid profile of strain GY20
T was similar to those of reference strains of the genus Maribacter; there were only limited differences in the respective proportions of some components ( Table 2 ). The major cellular polar lipids of strain GY20
T were phosphatidylethanolamine, an unidentified glycolipid and an unidentified lipid (Fig. S1 ). An unidentified phospholipid and two unidentified aminolipids were present as minor components. The DNA G+C content of strain GY20
T was 39.8 mol%, which is in line with the G+C contents of previously reported Maribacter species (Nedashkovskaya & Kim, 2011) .
Therefore, phylogenetic inference and the phenotypic properties of strain GY20
T support its assignment to a novel species of the genus Maribacter, for which the name Maribacter aestuarii sp. nov. is proposed. In addition, an emended description of the genus Maribacter is also proposed on the basis of new data obtained in this study. Nedashkovskaya et al. 2004 , emend. Barbeyron et al. 2008 , emend. Nedashkovskaya et al. 2010 , emend. Weerawongwiwat et al. 2013 This description is as given by Nedashkovskaya et al. (2004) and emended by Barbeyron et al. (2008) , Nedashkovskaya et al. (2010) and Weerawongwiwat et al. (2013) with the following further amendments. An unidentified glycolipid is detected in some species. The presence of C 15 : 0 is dependent on culture conditions. 13.1 16.5 10.1 9.9 4 0.6 0.5 2 0.9 9 9.5 7.7 8.7 8.9
Emended description of the genus Maribacter
*Summed features represent groups of two or three fatty acids that could not be separated by GLC with the MIDI system. Summed feature 3 contained C 16 : 1 v7c and/or C 16 : 1 v6c. Summed feature 4 contained iso-C 17 : 1 I and/or anteiso-C 17 : 1 B. Summed feature 9 contained iso-C 17 : 1 v9c and/or 10-methyl C 16 : 0 .
Description of Maribacter aestuarii sp. nov.
Maribacter aestuarii (a.es.tu.a9ri.i. L. gen. n. aestuarii of a tidal flat, from where the type strain was isolated).
Cells are Gram-staining-negative, strictly aerobic and nonspore-forming rods, 0.4-0.6 mm in diameter and 1.4-3.0 mm long. Grows on MA; no growth is observed on R2A agar, LB agar or TSA supplemented with 2 % NaCl. Motile by gliding; no flagellum is observed. Colonies on MA are orangeyellow, circular and convex with smooth margins. Growth occurs at 10-30 u C (optimum, 25 u C) and pH 6.5-10.5 (optimum, pH 7.0-8.0). Requires 1-5 % (w/v) NaCl (optimum, 2-3 %) and a bivalent cation, Mg 2+ or Ca Acid is not produced from any of the carbohydrates tested. In the API 20NE strip, tests for hydrolysis of urea and gelatin, indole production, arginine dihydrolase activity and assimilation of L-arabinose, N-acetylglucosamine and capric acid are negative; tests for b-galactosidase activity and assimilation of D-glucose, D-mannose, D-mannitol, maltose, potassium gluconate, adipic acid, malic acid, trisodium citrate and phenylacetic acid are positive. In the API ZYM strip, tests for alkaline phosphatase, leucine arylamidase, valine arylamidase, a-chymotrypsin, acid phosphatase and naphthol-AS-BI-phosphohydrolase activities are positive, whereas tests for a-glucosidase, b-galactosidase, b-glucuronidase, N-acetyl-bglucosaminidase, a-galactosidase, b-glucosidase, a-mannose, a-fucosidase and lipase (C14) are negative. Weak activities are observed for esterase (C4), esterase lipase (C8), cystine arylamidase and trypsin. In the Biolog GN2 MicroPlate, utilizes Tween 40, dextrin, N-acetyl-D-galactosamine, cellobiose, D-fructose, D-galactose, gentiobiose, a-Dglucose, lactose, maltose, D-mannitol, D-sorbitol, D-mannose, methyl b-D-glucoside, raffinose, sucrose, trehalose, a-ketoglutaric acid, succinic acid, L-glutamic acid, glycyl Lglutamic acid, L-ornithine, inosine, uridine, glucose 1-phosphate, N-acetyl-D-glucosamine, adonitol, lactulose, melibiose, turanose, acetic acid, DL-lactic acid, L-alaninamide, L-alanine, L-alanyl glycine, L-serine, thymidine and glucose 6-phosphate. The other organic substrates included in the Biolog GN2 MicroPlate are not utilized. The polar lipids consist of phosphatidylethanolamine, one unidentified glycolipid, one unidentified lipid, one unidentified phospholipid and two unidentified aminolipids. The major cellular fatty acids (.5 % of the total fatty acids) are iso-C 15 : 0 , iso-C 15 : 1 G, summed feature 3 (C 16 : 1 v7c and/or C 16 : 1 v6c), summed feature 9 (iso-C 17 : 1 v9c and/or 10-methyl C 16 : 0 ), iso-C 17 : 0 3-OH and iso-C 15 : 0 3-OH. The only isoprenoid quinone is MK-6. Resistant to ampicillin, oleandomycin, lincomycin, chloramphenicol, penicillin G and tetracycline, but sensitive to kanamycin and streptomycin.
The type strain is GY20 T (5KACC 16440 T 5JCM 18631 T ), isolated from a tidal flat of Gwangyang Bay in South Korea. The DNA G+C content of the type strain is 39.8 mol%.
